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. . : ' . . • . refrigerant condensed by. the condenser .26 during- 

- V . ; car cooling season flows intb.^ 

iftnisiT as certain aspects , of this invention are concerned, the 

x,ou±,ox/ . . ;.receiver 32 may- be. incorporated .'as- a : part .of' the con-;' 

REBMGERAXTNG APPARATUS . 5 ^nser 26 or may omitted, alto^ether^ 

TnfehiW™. ri^u 'toi'-.'- • V^, ' frigeraht flows from the condenser 26 through an expani 

Application November 12, 1954, Serial No. 468,447 Th& refrigerant which is vaporized in the air contacting 

8 Claim* «7 n Coil t€ during summe r*ne operation - returns to the 

. -a claims. IU.257--7) ; compressor through the refrigerant line 38 in which, a 

• f e versing valve 40 is located. In other words,, the flow 
of.. refrigerant through the system during, the summer- 

Another opje« of this invent™ is. to provide a heat 80 S W w^J^^^W f^ 8 ? 81 " 
Further objects and advantaees of the vremf i^h feigeranfe The heat from the, car engine cooling, water- 

■fifrBffiX^ '^S^ 3 * ^systeni is^sed. 70 sequent*, the temperatnf e^of rthe ^ SI co*du£. 
to hea-tmg the air for. the passenger ^ m partme n t:.ofc the"; ing ^^ 
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a spring pressed plunger 70 which serves to restrict the 
flow of refrigerant through the system during the heating 
cycle. The arrangement of the valve is such that the 
spring 72 urges the plunger into, valve closing position 
when the pressure acting on the bottom end of the 
plunger (as shown in Figure 3) is sufficient to overcome 
the spring pressure. The spring pressure of the valve 
may be adjusted by adjusting the nut "74. As the re- 
frigerant pressure increases, the force of the spring will 
finally be overcome so as to move the plunger upwardly 
far enough.to allow refrigerant to flow through the valve. 
By virtue of this construction it is obvious that the valve 
will maintain a higher than normal head pressure in the 
high .side of the system, with the result that the com- 
pression ratio of the compressor will : be increased and 
a greater amount of superheat will be present in the 
compressed gas. The increase in horsepower . required 
to drive the compressor will automatically serve to in- 
crease the rate of warm-up of the car engine and this 
results in an acceleration in the rate at which the engine 
cooling water is heated with the result that more heat 
will be available more quickly. The condenser will then 
be operated at a temperature sufficient to provide ade- 
quate heating for the passenger compartment of the car 
much sooner than with a conventional car heating system. 

While the form of embodiment of the invention as 
herein disclosed constitutes a preferred form, it is to 
be understood that other forms might be adopted, as 
may come within the scope of the claims which follows 

. What is claimed is as follows : 

1. In a heat pump system for. selectively heating or 
cooling a body of air, a compressor, a condenser, an 
air contacting coil, a heat absorbing coil, means includ- 
ing a valve for selectively connecting the outlet of said 
compressor to said condenser or to said air contacting 
coil, means for directing, the refrigerant leaving said 
air contacting coil into said heat absorbing coil during 
the air heating cycle, said last named means including 
an expansion valve at the inlet of said heat absorbing 
coil and a pressure regulating valve between the outlet 
of said air contacting coil and the inlet of said expansion 
valve operable to maintain the pressure in said air con- 
tacting coil above a predetermined value, means for con, 
necting the outlet of said condenser to the inlet of said 
air contacting coil, and means for selectively connect- 
ing the outlet of either said heat absorbing coil or said 
air contacting coil to the inlet of said compressor. 

2. In a heat pump system, a compressor, an air con- 
tacting coil, a heat absorbing coil, a heat dissipating coil, 
refrigerant flow connections including change-over valve 
means for selectively connecting the. outlet of. said com- 
pressor either to said air amtacting cqfl or to said heat 
dissipating coil and for selectively connecting either said 
heat absorbing coil or said heat dbsipating coil in series 
refrigerant flow relationship with said compressor and 
said air contacting coil whereby said air contacting coil 
selectively functions in said system either as a condenser 
or as an evaporator, an expansion valve at the inlet of 
said heat absorbing coil, and a pressure regulating valve 
in said refrigerant flow connections between said air 
contacting coil and said expansion valve, said pressure 
regulating valve including means for restricting the flow 
of refrigerant from said air contacting coil to said heat 
absorbing coil during the heat cycle so as to maintain 
the refrigerant condensing pressure in said air contacting 
coil above a predetermined value. 

3. In an automobile air conditioning system, an air 
contacting coil,, means for circulating air to be condi- 
tioned in; thermal .exchange ' relationship with said air 
contacting coD, a condenser, a compressor, refrigerant 
flow means connecting said compressor, condenser, and 
air contacting coil in series refrigerant flow relationship 
whereby said air contacting coil functions as an evap- 
orator and said condenser functions to condense 1 re- 


frigerant leaving said compressor before said refrigerant 
•enters said evaporator, said connections including a 
reversing valve for directing the refrigerant leaving said 
compressor either into said condenser or into said air 
contacting coil, a heat exchanger including a first pas- 
sage through which engine cooling water is adapted to 
be circulated and a second passage through which re- 
frigerant leaving said air contacting coil is adapted to 
be circulated, and means for directing the refrigerant 
leaving said , air contacting coil through said second pas- 
sage and. thereafter into said compressor. 

4. In an automobile air conditioning system, an air 
contacting coil, means for circulating air to be condi- 
tioned in thermal exchange relationship with said air 
contacting coil, a condenser, a compressor, refrigerant 
flow means connecting said compressor, condenser, and 
air contacting coil in series refrigerant flow relationship 
whereby said air ..contacting coil functions as an. evap- 
orator and said condenser functions to condense refrig- 
erant leaving said compressor before said refrigerant 
enters said eayporator, said connections, including a re- 
versing valve for directing the refrigerant leaving said 
compressor either into said condenser or into said air 
contacting coil, a heat exchanger including a first pas- 
sage through which engine cooling water is adapted to 
be circulated and a second passage through which rer 
frigerant leaving said air contacting coil is adapted to 
be circulated, and means for directing the refrigerant 
leaving said air contacting coil through said second pas- 
sage and thereafter into said compressor, said last named 
means including a pressure regulating valve means for 
preventing the flow of refrigerant through said heat ab- 
sorbing coil until the pressure in said air contacting coil 
exceeds a predetermined value. 

5. In an automobile air conditioning system, an air 
contacting coil, means for circulating air to be conditioned 
in thermal exchange relationship with said air contact- 
ing coil, a condenser, a compressor, refrigerant flow means 
connecting said compressor, condenser and air contact- 
ing coil in series refrigerant flow relationship whereby 
said air contacting coil functions as an evaporator and 
said condenser functions to condense refrigerant leav- 
ing said compressor before said refrigerant enters said 
evaporator, said connections including a reversing valve 
for directing the refrigerant leaving said compressor 
either into said condenser or into said air contacting coil, 
a heat exchanger including a first passage through which 
engine cooling water is adapted to be circulated and a 
second passage through which refrigerant leaving said 
air contacting coil is adapted to be circulated, and means 
for directing the refrigerant leaving said air contacting coil 

. through said second passage and thereafter into said 
compressor, said last named means including a pres- 
sure regulating valve for restricting the flow of vaporized 
refrigerant from said air contacting coil during the heat 
cycle so as to maintain the pressure in said air contact- 
ing coii above a predetermined value so as to load said 
compressor. 

6. In an automobile air conditioning system, an air 
contacting coil, means for circulating air to be condi- 
tioned in thermal exchange rektionship with said air 
contacting coil, a condenser, a compressor, refrigerant 
flow means connecting said compressor, condenser, and 
air contacting coil in series refrigerant flow relationship 
whereby said air contacting coil functions as an evap- 
orator and said condenser functions to condense re- 
frigerant leaving said compressor before said refrigerant 
enters said evaporator, said connections including a re-- 
versing valve for directing the refrigerant leaving said 
compressor either into said condenser or into- said air. 
contacting coil, a heat exchanger including a first pas-! 
sage through which engine cooling water is . adapted to 
be circulated and a second passage through .which re^ 

76 frigerant leaving said air contacting coil is adapted to 


id 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


70 


J 


9,801,827 

5 -.'.e • 

be circulated, means for directing the refrigerant leaving 8. In ah automobile air conditioning system selectively 
said air contacting coil through said second passage and- operable to either heat or cool air, compression refric. 
thereafter into^aid compressor, and means for drivihgjy . erating equipment including a compressor/ a condenser 
connecting said compressor to a source of power, said .an air contacting. cofl, refrigerant flow means connectiiw 
last named means.includmg a clutch for declutching said 5 said compressor, condenser and air cohtactm^ coil in : 
compressor when neither heatmg nor cooling, is required. series refrigerant flow relationship with the air contact- 
7 In an automobile air condiUomng system, aniair : ing.coil functioning : as an evaporator, an engine havine 
contactmg coil, means,for circulating;*? to. be condi-. a waste heat dissipating device, power transmitting means 
.boned in ttermal exchange re^tionship with said ah- . between said engine and said compressor, and rdHgerant 
contactmg coil, a condenser,, a compressor, refrigerant 10 flow conversion means including valve means for direct- 
flow means:connecting said compressor, condenser, and ing compressed refrigerant, ieaving said compressor di- 
aid contacting coil in series refrigerant flow relation, rectly into said air contacting coll so as to heat the air 
fSL T, h t 6 „ re y T -A* C ?" tactm « functl0lis : f ™ ; and condense the compressed refrigerant and forthere- 
evaporator and said condenser functions to condense after; directing the condenser refrigerant into ttermal 
refrigerant leavmg said Wmpressor .before said refrig- 15 ^change with said waste heat gating ^ceT £t 
erant enters said evaporator, said connections deluding ; < 0 reevaporate the. refrigerant, said refrigerant flow con- 
IZZ^Sl^lt^* ^ ^said version means mduding'pressure respective m?l 
"Sf^^ "*= denser or into sajd air , for preventing the : flow of refrigerant from said air con- 
contacting coil, a heat exchanger including a -first pas, .tacting eoil to said waste heat dissipating device at pres- 
sage through which engine cooling water is adapted ; to 20 sures below a predetermined value whereby the W 
MS^vf^V^W 6 «^ sure at the outift of. me compress^ rS^edTa 

• f iof^ 8 ^ contactm | «* 18 ada Pted to relatively high value during me air heating portion of 
be circulated, and by-pass means for directing the re- thecyole pwuon oi 

frigerant leaving said air contacting' coil through said • 

second passage and thereafter into said compressor, said 25 References Cited in the file of this patent 

last named means includmg a pressure regulating valve : TJisnTRn STATFS patpmxq 

means for. preventing the, flow of refrigerant through : UMilbU 5>I AXES PATENTS 

said by-pass means until the pressure in said air con- -2,180,760 Mayo ; Nov. 21, 1939 

tacting coil exceeds a predetermined value, said means 2,619,326 McLenegan Nov. 25, 1952 

for by-passing refrigerant including a receiver adjacent 30 
the outlet of said pressure regulating valve means. 


